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(57) Abstract 

PROBLEM TO BE SOLVED: To obtain a flame- retard ant 
not containing a halogen, having a high melting point 
and a low volatility, not deteriorating the original 
characteristics, such as mechanical characteristics and 
mddability, of resins, and useful for electric parts, 
electronic parts or the like by including a specific 
crossfinked phenoxyphosphazene compound. 

SOLUTION: This flame retardant comprises a crossfinked 
phosphazene compound obtained by crosslinking one or 
more kinds of phosphazene compounds selected from the 
group consisting of a cyclic phosphazene compound of 
formula I [(n) is 3-25; Ph is phenyl] and a linear 
phosphazene compound of formula II [X is N=P(GPh) 3 or 
N=P(O)0Ph; Y is P(OPh) 4 or P(O)(0Ph) 2 ; (n) is 3-1,000] 
with one or more kinds of crosslinking groups selected 
from the group consisting of 0- m- and p-phenylene 
groups, biphenylene group and a group of formula III [A 
is C(CH 3 ) 2 , S0 2 , S or O]. Each of the crosslinking 
groups is placed between the two phenyl group-released 
oxygen atoms of the cross linked phosphazene compound, 
and the crosslinked phenyl groups are contained in an 



amount of 50-99.9% based on the total phenyl groups in 
the compounds of formulas I and II. 
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[0 0 7 6] 
[ft2 5] 
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Cl^ CI 

fa 



-1. 



a a 

[0 0 7 7] ±I23?^i§t**«t IT, _bEKJE55S- 

2 o — 2 s o°ctciui»L, nits^u-cw&nsv^ n 

P*^77^S: *^77t* WfrS4fe b L -c« JB 

-C^5 <TiEKJ55t-2#«j) o 

[0 0 7 8] K*55t- 2 
[0 0 7 9] 




[ft2 6] 



C* CI 



a 7 



ci 



CI 
CI 



[0 0 8 0] *^Ov/7/7xy^v'SI:ft6^ 

j\s (3f i-io or/v^/i^ 7U;> 

-7 h-yV (3?#»JiJcK3||» 1 — 10 (DT^^r^m, T 



[0 0 8 i] MM^ttxig^Lfcv^y 

t>&>3 0 *>7y 7xy — /i^ot h V ?J*igj&.v i 

Miff«tt^*^^r-^^t:-&*SrjR*Da, 5 0 — 150 

[0 0 8 2] 3 
30 [0 0 8 3] 
Hfc2 7] 



NaOH 



N; 




N 



+ Nai 





n = a + b + c 





N 
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[0084] &#}<d^t/ y^/^-^m^'t^^^y f 

[0 0 8 5] ±E«*KO««6i:LT, L 

r y 7 x / ^o7^* 9 41* 1 7 x y -^©7^ 
[0086] ±jsr»e>tt-5VTy^*y^v'*SrW-r 

[00 8 7] 

[00 8 8] (a) JR pTB&MIB 

t>*>«:i2:<flMi-e#, #jxtf**y^i/>\ #y^ntr 
u>\ sKy^y^i/v, ^y^^x/w (**y ^^t^^- 
uy^u— k *y^f^fi^7^ h*) . #y 
/^^xy N *^u^®m, «wtt*y^^^>-. r 

;yD=h5/i/-^uy»JB (ASfflE) , 7^!)d 

^M/^-^'^xy-^f l/VfJIg (ABSffi) > 
^ f ;v> ^ ^ !) i/- f -^^ ^xy-^f i/yffi (M 
BSgfJII) , ^W^^!l^f-7^yp-HJ^ 
-^^i?m^-^^U>»«8 (MABSW . T^y 
cr =i h V )V—-T$ y/W=fA — ^^-WWJB (AASi 

ie) , *y>^/u 7^yv-h, &y*—- ^ 
— K 8^4^ y 7x-u> , 3i , "7/i / (ppe) . asyr 
s k> 7x^i/>^7^ h\ 3^y>f ^ k, *y ^ 
-7/ux-7^h>, 3Ry^/^*>. asyryt — 
K 3j?yot— 7vi^h>\ ^yx^-fy/K **y 

yx^f^ y ^/u^^-r s b\ *y7^ K>r 

[0089] ^nb^iftWitott't^ TKy^c^ 
x/k ABsaa k aste^y^*- 

UjVul— TVK *'y7;Ki^L<MT*f^ 
[0 0 9 0] #«WK*3^T, &*Iffltettt/IBtt\ 1 

[0 0 9 1] (b) fRBMtttlttfli 
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*1»J!B, ^FfiSfD^y^^^/HttJlB. v/7y^7?i/-h 
WAS. S/y=>1MB. x#*'>«IB*8riiftf5rt^ 

[0 0 9 2] ~tib<Ot^fc&ffiKBV> t t 3 ~ei>. tfV&i' 

y ^j—jvmm, ^y^z/ffim, ^^^-^mmm 

[0 0 9 3] ^^^^>^gt L"Ctt4#tcfti]P8«:>i< . 

tr^. 7 x y -/^ - f ix^^r^m tr^^^y — yU- 
ADS!^^^*>«fllB, y^y—zuy^y^^m^^^^ 
mm. ? uyT— A-/ tfy y?M=*&*r->ffiJB. mtftJfeRfi 

[0 0 9 4] *«Wfc::*3^-c. ?R«>ffcte»fJ!Btt\ 1 

[0095] -tib<Dm^M&mmjttemmt&mjm\^ 

J!BXttlR«^tSfe»J!B l 0 OMffiSfc. 0 o . 1 — 10 0 

us*. ^t<«:i-5oit^ ^o»^u<ri5 

[0 0 9 6] (c) *§S«ft5fe*3H 
**W^WWflE»IBiBj«*^tt. Ky ytr^^KjhttSr 
J; « ft J: ««K;««S»lS:E'&-rSw 
30 5, 

[0 0 9 7] r^^^sas^'i^ii-®^ 

[0 0 9 8] ±EOBfflt^K**fflds»rilB I P^*ff 

40 i3ft5»/IB*ffi^<0*^^^ffi»Srffli»JL. 5(cJ^IS 

[0099] mm'XftmMt i,xn^<Dmm^mM^ 
&mxz, m^ft. -^>f#. ->y 
^u— , g£^<y^-^. j^ft^y^^, ^»*/^v- 



(10) 
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yu^na^ ry^^-^y y/^^rm 

? mt^y^vj*? a . ^ger 

\\3£mv a**—. a . awts*^ 

[0102] 

[0103] w, *»3&«ffl<c> — D-c^a^-^vg?^ y 

<fir^-<^hit «wt«/«»a) #iok±©^ 30 
*"ct>, pH6. 0 — 8. s^^^^as* y !>^as« 

ttt, ^>8fc3& y ^Ag&|£6D 1 . olf%§i;K (fit 
pHf^5o f^y»*y^lWtOpH3»5 8..5«: 

*#(g;Tt5o*4e)f, mg~tzmz£*) . mum 40 

[0104] f«i^ffltt»rJIBXtt««<ktt«flBf-»^54i 

0Ofi*SB^fc9O. 0 l — 5 0fi*SB, »*L<ttl 
[0 10 5] (d) ^P^V5ratl^^Way Wt^i 
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[0106] /M3^7 y — *» y >ft-&»ds» 
[0107] ^n^7y-t«y zsik&tot it^ 

9 O 0 3 ftffl^ 2-115262 

¥5- 1 0 7 M¥6 - 3 2 2 2 7 7-3-4* 

ft, ^H^ff^S 1 2 2 5 5 6 ^93^S^-IE*c<£>1><0 

[0 10 8] J; 9 AfWftlctt. MxJi h y ^f;v*^7 
zc— K h y k h y ^^/i^^^^m 

— K h y ^-^^y^2K^7^— K MJ7xn;^^7 

7x- h , ^ l/y;l/y7x^*77x~ h N ^r->y/U 

hy^ (;U/V7x^) (2—^i 
^y^^arv^yl.) i/7xn;U^^7x- MpO y 

P^E-y >v ; 7x^^^7x- h^OTK^S-g-^y 
rc^^/K l//^'>y-^^ (v7xr:/l/^^7iii'- 

h) s ^7^7x7 — ;\/— A t:^ (-0^7 ^c— V ^ — 

h) N v>S;u*// — /utr-x (i/^r->y/v^^r7^— 

h) . tr^7a:/ — yu— AlT^ (vMJy^^7x- 

h) N t'^^^y — a— s tr^ (^de-">y/^sjN^7oi — 
h> *o«i-&y ^»3L*^wt; j &«K hy^^yyu^x 

h y 7^^y^^^7^ hy;i/*^7^ 

n;7x^*^7>fy^'>K, hyhyyu^^ 
[0109] ctt?>^D^7 y— ^mv ^vc%m<o^ 

"Ct, h y 7^^yu^^^ j:— hy^i/y/^^7 
3i— K V y ^vy^3jx^^i— v y—A'tr 



(11) 
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[0111] /np^j- ^r«y ^it^m*. mmm 

t±fWKYttt»IBi oo«*«BSfc5 0. i-50ii 

$15, jf*L<ttl-3 0liStt5^<tV\ ^ 

mm 1 0 omssetr^L-c. s^o. i-soiis, 20 

[0 113] (e) !7 2/*«tJIB 

OOItSSfcOiSo. 0 1—2. S&MU, 
<f20. 1 — 1. 2 fiSSB J: t\> 

[0114] 7 LXfS. ^r^1>(D^ 

<«#X£. Wx-HCsKyiH^y^^^^tftilg (FTF 30 

m (FEP) . B73fftifvy-^-7Pnr;u^v 
tf^^-x/V^S^^ (PFA) % fiS7^fc3i^U 

^-^^u^^m^mm (etfe) , **yE7 7ftg 

-fbzc^UVWJIB (CTFE) . *y7yfttrnjry 
(PVdF) W^Pff^-^X^, #K»3:LVVE>B: 

[0 115] 7 B«fflAfcO#;B#4*K*r 

[0116] (f) t<Di&<Dmmm 

»3ifc*V^|lXiiS»^-e:X*/ID-r5 fcX#2> 0 
[0117] MBik<Dtc&<Dmm\n. iiflf, JB^kSb 

8Mk*x, SMk»* 8^5^ 8Mk». rg^k-^ 
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/<7 7^y, 2 cr ci ej^^^t^ 7F7^ 
n^eir^^y— ,i— a, ^=K^>«f]|g. tr* (Fyy 

^ y ) v^<o*«ttaf^-&«?xtt*«i**<k^«. 

E®ftT>f-^y, WmikT^T-^^, ISMtikT^f* 

*&&y >»^^^Wk^*xtt*^*>'K^-x^/Hk-& 

#K y 7 ^ ^ 7 ^ >:>75v I/— K 

zs^ ^77^i6^r^^ ifcBrr:^— y 
75 >y >S6*tt«^aiR'&^k^», WB6ffi», >^BH 

— >*°y ^y^7«o3S3RYk-&4», mmiB&tof 1 ? 

77>{ b^£r^f:f£r £^X%£ 0 
[0 118] rttfe^J8i8^kofe*^ifeaD5Wtt. 

[0 119] *«Mj8»MC^E^U^I8KI8tt»J!Bafi6 

(c. ffl»o. oi-O. 6fi*fflS«E-&-f-5^dsj: 
[0 12 0] 3K«^ **WJSHR«»JniafiE*^W:. 

Jlg^iD^iSrSS^a^XS^-r^-ir^X^^o 

ihffl (»TKik»i) , m^mwtm. mtvi 

ik»J. ^7fc#k ^J^^Ffgti^J, JH3t*J. iBS&S^Sfl. «l 

[0 12 1] ±I£^l£®i&2yd\ jfe^c^^— SrKHX 
LT, 5)^ rt7*n h y^»t a 1 >: j: ^ h l^T- i: 

Xtt - h 7 5 w t J: 9 {i/T/T? 

v^t KD^'>^>/7iyy, 2 - 1 Kp^y-4 — ^ 
h ^->-<>y*^^y 2-t h 
^W7x/y s 5, 5' -y^u>tf^ (2-t K 



(12) 
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^v-O^/^y >^ N 2- (2' 

-^^u^^^) ^y^hy/y-/K 2 - ( 2 ^ - 

2- (2 7 , 5' - v^- 

t _^7x^) ^/hyr/-/k 2- (2 J 
-5-^po^/hyr/-;K 2- (2' -t kd 

3ri>-3' - t - 5 ' -y ^vl^^^A-) 

^o-/ h y ry-;w 2 - ( 2 ' - 1 Ko#->- 3 9 , io 
5' ^y/hUT^K 2, 

2' -y^l/^tr^. (4- <y/ h 
5 7/5^) 7xy-;u?0 2- (2' -tKP^>7 

-T/fvl-:?^— A— 3 ' , 5 ' — v? — t -l/^vl' — 4 ' 

— t Kn*>"<>/^ K ^^I^v-vl-- 3, 

— t -;y^vv-4 - 1 Ko^v^y^x- h^co 

2 _ h * 4 ' - Kr^^/^^-r— y f^w***- 20 

-3- (p F^v7x^;b) TiJ'U^-b^v'T' 

[0 12 2] 3t*3EWH:. }fc^M^— {c^^jSLfe 

i/;^N-OR, N-OH^C, 1t#>V> 

t©*#«tLttt, #I*id:2, 2, 
6, 6, --r h7^f^-4 — fc><y ^f7l/- 30 
K 1, 2, 2, 6, 6-^y^>f/W-4-t^ll^ 
;l/7f7Wh, 2 , 2, 6, 6 4 - 

tf^iy i/;W<^^i- K fcT* (2, 2, 6, 6 — 7 h 

7>^-/u-4 -tr^cy >vn=r>^— K tr^ (i, 2, 

2, 6, 6 — <7^^f^-4-^!i^) i?^^ — 
K f h7^r^ (2, 2, 6, 6 h 7 4 - 

'J -1, 2, 3, 4-^77 F7^> 

v'l-'-K f h7=3r^ (1> 2, 2, 6, 6 — <V^y 
^vU-4 -fcX'J v?/l>) -1, 2, 3, 4-7*>Tb 

yi3;V^^r^U—Y. tr* (1, 2, 2, 6, 6 40 

^ y ?v^- 4 - y vvU) • iP (hi) X vvU) - 1 , 
2, 3, 4 -y^>7" h7yb;V#*v'U'— K 
(1, 2, 2, 6, 6 --0^y5vl"-4 - t°-<y 
yU) -2-^/^-2- (3' , 5' -v^-t-^A- 
-4-t Kn^y-OyA) ^p^-F, 1- (2-t 
Kn^v^^/v) -2, 2, 6, 6-7^h7^^/^-4 

- tf^y is J — /V/nA^g^xfyblMfe, 1, 6 

- tr* (2, 2, 6, '6-7h7>f"^-4-^y V s 
yUTS y) ^^^/^o^^^fi^^** 1, 6 
-tf* (2, 2, 6, 6-fF7yf/^-4-t' /<, Jy 50 
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• is? a u — 6 — t — 
1 , 6 - trx 

(2, 2, 6, 6 -x hy>^V-4 -tf^y v?;vr$ 

y ) 2 , 4 -v^ oa— 6 — ^r/Ufc V / — s 

- b y T^vjag-&«*^*ff tttSo 

[0 12 3] BMfcWitffltiU *SfiE««FXtt3t*Ki-J: 

S^fc T/w =r — /^m \z&m tTg »Mfe^ k P5±~T % /c «> 
[0 12 4] t y K7 x / -^S»ftK±ffll i tr 

tt. 0»Jxt^2 f 6 -v?- t -^^P- 4 -^f/U7x7 
— 1/^1:7x7-;^ n-t^^T^S- 
(3, 5-^-t-7'f^-4-tKD^y7x^/u) 
^Dtf^— 2, 2' -yf ^I^Vhf^ (4-^^-7W 

- 6 - t -y^-sU?^/— A*) > 2 t-^^/W— 6 

- (3 - t -^^V— 2 - t Ko^rv/- 5 ->^-/U^<^ 
^/V) -4-^f^7xx;l,7^y l/^h, 2- [l — 

(2 — t: KC2 ^r->~ 3 t 5 — v*— t — <>-^/V> p ac^ 
/U) x: ^-/b] — 4 T 6 — v?— t -^yf;V7x= /\s7? 

yi/-K 4, 4' -y^y-^^tr^ (3->^v— 6 

- t -^^/v^^y — a-) . 4, 4' -^^-tr^. (3 — 

* — 6 - t -^f/V7x y —A) s 7;i/^;Wfc t^^- 
:y^y — /k T^K^^r^ [yfi/>3- (3, 5 
t -T*^;^- 4 — t: Kc 3 ^y7x-/b) tf^-^— 
M y^>-. 3, [2- [3- (3-t-^'^ 

4 - t Ko V- 5 - ^ f ;V7 xx;v) -rfv 
xnarv] -1, -2, 4, 8, 

10-7 h^^-^^^t^ [5. 5] ^VT^l^SrM 

[0 1 2 5] il^b%5J^ii: LTti. «*.tfhy^ 
(/x;I/7x^;l') ^777^ 7xx/Wt^7 
7>f K b } J* (2, 4 -v>"- t -y'^-jV7^^/^) ^ 

-3, 3' -fi-^nf^-h, v^^f/v- 
3, 3' -ftyVPt^-h, ^f7!//P-3, 
3' -f^7'om-F, ^ y f-JVT b 

(3-7^^7*0^^-^) , v h y f 
VVU-3, 3* -ft^Dt'^"F, 2—?*/l>&7 r 

[0 12 6] K3t»I«:. Tfe^S^^/w^ic^-T^o^ 

fiyb^/U^^t^^> (T i 0 2 ) , SHbffilS (Z n 
O) , mt?* ^ (C r 2 0 3 ) > y (C e O 

2 ) 4f3fts*rf fcixSo 
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[o i 2 7] 4tm^m\tmtt, *u-Mk-a*«cJ:>?«t 
[0128] ji*sitt, K^^ojeafiLfc^-f kd 

[0 12 9] KStt, *vnH;*: io 

[oi3 0] *mmnm&m tetoAto<om& 

2 — /u^O«*»«&/B^T«*-r 5 w £ J; 9 * 

5o 

[0131] 3b«wanfe^«rffiBKg* 

Ittti*». #tUril*»©«*^*i«>J«*#«J:9. 30 

[0 13 2] ?KlLT»t;ix5**W^J8b*Btt*t 

mm. mt, e*. ^ 

#u ^r» v rf^ v g»*. *#\ ^ 

[0 13 3] J:«9SrflcWi-«. **W<o«Rtt»J!B«afiJ: 40 

-^o. *-#-k* pda (/hs«*»*») . mis 

«U E C R <«-*5££tt*« 

£jyg<o*?£ • oaS^, ft**, »8&«L 

^^#^5. TV, VTR, tfr^^^7, T- 
— ^l/n — % ^ -x^f , CDT'Wt- ^t* 
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[0134] *&w<Dmm&m%m&&RviM%& 
a, # — : y b v ^se, mmu. ^«*t. ^^*t. 

[0 13 5] 

rif%j zntk-tZo 

[0 13 6]^J1 Hfc-ai&A ; /<7 7x^V>|C«l: 

2 . 0 4 ^/V (196g) <DZ7 —s^t fzl^/U ( 8 2 
g) (Dfrmt-r h y !?A^6> hyvxyx*^M*LTt 
h y $J»7 = S ho 2 0% 1200 

[0 1 3 7] ffiiaS^fclfcff U ^o^77if> 
^yaV- {3M5 8. 5 7%. 4 1*12. 2 6 
%. 5iftW6i*l 1. 11%, 71*2. 8 2 
%, 8*flcgJl±12- 0 4%Og^) 115. 9g§r 

-&?>2 o%^n;^yfyg?$5 8 o g Sr2 y ^ h/vo 

n^r/ XOi/V f-^J^^O. 15^ (18. 3g) (O 
1 0% h/i^v»«3:»TLfc. »T», 5 

x77-h^)2 0% hyPs: 2 0 0 g £Jf££T 

fciTL, 1 0 Ot-CSWrBaitl^SJSS^fco 
[0 13 8] SiC»TS. KJCfS^«»S:«ffiL, tK/^^ 

5 i/isajtcozg-&*«E3 y ^ h/i'tci^ 

3 y 5/ h/p^TK/^ ^ y — yu= 1 / 1 ^*i*:(7>r£-&^££ 

t?2EIife^ JfltiSL, 8 0°C N 20mmHgT(nie 
IBiDSftX3E<6j»LT. 2 2 0 g(D»Jtfel&*Sr»fco 
[0 13 9] ±iaTf»5>ix/c5B«7 31 /^r->^^ 7 7- *fe* 

5»«IJ8JSffiS0 3 0 5 0 C£^L-0^c 0 ^/c, y>-a 
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^7 7fy<^tl^«, [N= P (-O-p- 

ph-o-) o. is (-o-Ph) i.r] 

[0 14 0)**«2 (flS-&»B:2, 2 - tfJ* (p- 

\?X7*/-jl>-A 8 6. 7 g (0. 3 8^)M 
fF7tKD77> (THF) 4 6 0 m 1 £-2 U y b/^ 
(OH^P77^3fcWi, «#T\ rttt<0»««ri9 < t 10 
l^OO, 4IL i 3. 5g (0. 5^W) Sr^^f 
UTSAbfCo »AI*7«l«HH^f>-C6 it*-?* 

[0141] 7x7 — jU 215. 6g (2. 25 ^r/W 
ftt^ h7^>-5 0 Om I ?r3 U 5/ YAstnwya??*^ 

Na34. 5g (1. 5^r/W) S:I^LtSALt 0 & 
7^T«4»IB**rt"C7 7«tW, 7 7t-113 20 

[0 14 2] ^yu^^^r^^^y =f-<r— <2S^3 

7. 0 1%. ^ n/WO-if >1&?&, 3f*58. 5 
7%, 4**12. 2 6%. 5M6lftll. 11 
%. 7**2. 8 2%. 8JMKU:12. 0 4%Oig* 
*) 313. 13g (1. 0 -t/W £ 5 V y h/KOEo 

u7?* = \^7>Jt^ aHTF. rttt©ttS£ 2 

oo, tf;*;7^y~/v-A<oy ^^:&2§?&£r l B*IB;6* 

-Cif^T. ^£&<DTg*£§r2 Otl^oo, tMJ^^ 

[0 14 3] KJS»T«> SJEEa^WSraMBLfc- #^ 
X'2%NaOH 3 V y h /U^C 3 Sig, 7k/^ 

^ i/l**Jt<oa-&*Jlt3 y y Yfr-rtZWBt 

»\ »8U 8 0^ 2 0mmHgTI-l lftHSUSK 

6 7g, ^D;^^77fy|:>Ftt^8 6. 5 0 40 
%□ 

[0144] »btUfc-ft^<O*D7K»*|Jfl*tt0 - 9 3 
%. 5^*Prfi«fl 2 9 6. 0 °C. 5 3 0 7. 

7 0 CT*feo/c 0 y >"&W*3feW-CHN7C*»«f«[ct 9 
*»fe<^ffiriitt. [N = P (-O-Ph-C (CH 3 ) 2 
- P h -O -) o. 2s (-O-Ph) i. so] "CfooTto 
[0 1 4 5] -&J&#J3 (ft^«C:^^7x=Uy|C± 

^ Kp^7 >^#^Tl/yVv->/— 7V$rfflV\ 50 
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i tmm^R^tmm^rf^\ cn=p (-o-m-p 

h-O-) o, is (-O-Ph) lt] ^»J*<^Sfe»5fe 
5r#fc 0 r<0«7x7 ^^^7rt*yftdftli!flflt 

J13 0 Ot^LTV^Co 

[0146] HlftW 1 

y * — h «tJii 7 5 &(5^i>* a b s mm 2 5 

g^PTFE 0. 2SBSrSK!JDLr5^— "CS-^a. 

[0 14 7] ^ Jw«^^^^± 9 i/8^ry 

^o«£<DSW>T-§rfE»U UL-9 4<Ot»SfcI<5 
< IlttOPtt t A S TM(OD - 6 4 8 ^^CX^r^Jf^ 

M«Jl0 8mi J5gS«FfCt?zL — v-^^tt««> 
[0148] HJfifcl 2 

^4fcAirft^T^«2^»5lUfeft: j &«bBSr46« 
IB»Wiv-o. 1 1 nc-T?*!K J* 

M^iCv^ ^ — v- V ^' teM tf> ttfc o 
[0149] UttM 3 

aa»ttttv-o. »2f^ta*«:i 0 6 !k j« 
[0150] H^^J 4 

[0151] ifcf£#J 1 
fl~&*&Afc:ftx.-C K y ^->y/^^^3i>r hSr««U. 

[0152] 1 

^yfift!)>4 6 0 g (3^) . 
1 1 0 g (2 ^-/U) . 7i/ — /V 9 4. 1 g (1 ^-/U) 

O^^-CSiSSit. ^ N T*7x;-^5 6 4. 6 g (6 
y-/U-C3K«Lfc«-&y >^7x^x77/V5 l 5 

g Sr»fc 0 

[0 15 3] ^co,fg^y yg?y7x^x^r/uOu a p 

« : Sfe?S*, ¥^^4= 5 4 0, %P=10. 6 . 
^ffi2. 2 D 



(15) 
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[0 15 4] Jttt«2 

It&yn A K ft X T V y> v- / — ;u -C5B« L y >S? 

•/7x^x7T/l' (#%0ijir-^^ti/ct^» 3rte/B 
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